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(54) HOLLOW YARN MEMBRANE FILTER 

(57)Abstract: 

PURPOSE: To prevent the damage of a hollow yarn and 
to perform effective backwashing, by a method wherein 
hollow yarns are arranged so that the length of each of 
the hollow yarns between both adhesive filling parts is so 
excessive as to satisfy a specific condition with respect 
to the interval between both adhesive filling parts. 
CONSTITUTION: In a hollow yam membrane filter 2. the 
length L1 of each of the hollow yarns 2a arranged in a 
slightly loosened state between upper and lower end 
adhesive filling parts 6 is set so that an excessive length 
AL satisfies the relation 0.01 ^AL/L1 ^0.04 (wherein A 
L=L1-L2) with respect to the distance L2 between both 
adhesive filling parts 6. By this method, the whirling-up of 
the hollow yarns 2a at the time of backwashing and the 
accompanying entanglement, bending or breakage can be prevented and, since the hollow 
yarns 2a are shaken properly, effective backwashing can be perfomned. Further, a solid 
component released at the time of backwashing is not accumulated in the hollow yarn 
membrane filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a 
positioned at a central part at the time of filtering. 
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Mr«y ibit.bolb Ixadted cadsopcii. a 

the outer eiicttmftfwee of die hondii^ ^ 

Iwodiiigogcnt, and the Afimaid^l^ 

mut » specified tengih; a hoOow yim menibnM 

(tQoffihehBllowjrmbeiwcditiie afeiCMud t^^ 

thtttficn k ft specified mm leiigth (AL) with 

afoKsaid Im boMlbg agcm filKog section 

fbUowbigconditiona: 

L 1 : Ibe teogdi of tbe Mkm ym anaofiod bctv^ 

L2: Tho gap betwcm llw two bondiaa atcin fiUiag 
AL:(L1.L3) 

X Oeiiilcd EjcptuatiDttof the b 

Ofajcctiveoriheliivemioii 

IndittliU Field ofUsaBa 

The pctscat InvcaiuMi reUtcs to t ho<low yam cncmhrane fUur uaod in w«ter 
tieaiaaic appaaaacs ia vadou lypet of pUou wilh the ol^ 
di niaaibg aoHd poctiooa n die Kqidd 10 be iretf^ 

CoavanbialAft 

b gmnl, die hollow jfam ia a monhfane of boUow cy 1^ 
amdl holes OQ ita aaiftee and wbeee oQter dinwter Is apptoxtt^ 
tlMfafbn^ithasbeaefib iotfiatfliBfiltndonaicap^ 
tcnstaeo ilDod. A filter b fbfiMd hy bttfid^ 
hanfaoiag botheoda %indiiC8in» wrfaich b a boodi^ 
liher is used as a fihmioQ device Ibr WM tnattoM 

IhestnictiacofdwqfpeofhoUowyamiiwmlaoaefiltnim . 
^H*^ Mtnr TihiTir rrfrirftic re Ffflum 1 Fijnifn 1 fa a rmw anr tfnnil diafljaiD ofa 
hoOowr yam oembiaaoaiialioo device^ 
naatoitaitTbeiaicriorofttdseoalBaicrmaioimxtl bfpfth^ 
^■ffa«8n3»whcredielowcr9paeeiaafilinrtMQdi^ la,aoddw uppec^Moe isa 
ptocctsug fltnd chaote IK Ibe hoUow yan aicmhniio fiker 2 tt hM^ 
die afixoaaid diaphiaem 3 iMdao the afomokl fllt^^ 
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tiolkm ym rocmbfaoe filter 1 hn a jinictM 
ne boadkd At tho ottto cmaB&fefcaeB of a 9^ 

codsMseeuftdbyboiidaigagattfiinDgsect^ . 
noniben 7 aic ^islillod Md jccufcd fton ifae ouicf ctfcuinfcftnco tbefooil Alio^ in the 
•pptnttts shorn la FigHfB l,ilieiiolk>wymiiietfhfBiiefUtet2«iihiho^^ 
ccmf^jBiatitm b eoonecied ia stages In a 

^tgram b the oonaeciing aibe M used wb^ 
to wUdt^ORpacts with tfaa fillmfiondiBnbff Ub cono^^ 

afhics^coKUiner maiaanil I ^MU m proeesMif flwd.dischifs^ pipe 11 wUehconneeU 
with tliB pnccsiisig fiusd cfaimbcr lb b coaiie^ 

pooit^oedalcwf ihealbctaaidihndauppIyiMf^ lOLsndatonccafntcdfluiddbdbfgo 
pipo 13 b branch eonnectocL A shut-off valve 14 u positioned along this coocentiated 
fluid ^Sschargeiitpe 13. The fluid vvfaich has been supplied to tbotaScnor of 
chainbcr Is vb die afoitaaid fl\dd sup|4r pipe 10 b fihcfcd ^»4ica Hpas^ 
hollow yam iiimbfane fito 2» md h b dbduttgcd vb the hollow sec^^ 
wjp cc ti ve |deces ef hollow yam 2a. 

En the afomald eonfigwatt okw vvboo the d albrcotial pfcsswo bcfbce and after the 
hollow yam tnenOitane filter 2 liscs due to fihiitioa ai^ leaches a 
baclmifc opciadoo b eaucutcd to pcffoiin ao epoatieo 10 wash ^ 
wludi has adhered to the suiAocs of the icspectWe ^eccs of holbw yarn 2a. 1^ 
piesstiitzed gas for badcwashingb supplied iratdeth^ 

2a of hollow yarn ambmne filta>2 vb the aibressid pioeeasbg Ihiid dbchaise pt|w 

1 1. ^midtmoaaly, a biAbliiV fetation b exacote^ 

mcndMsae fiW2. That b, • bid)blbg pipe 15 b atiangad bebw the hoUow 

otenbcaoe fiker 2 vtfithia the afbreaatd coataiocr inain taa^ 

fbiinad b tbe lower suifim of ihb babbtms p^ie IS. The albics^ 

connDCted to aa Mr supply pipe 17 whkh has a shut^ff valve It. By st9p4^ 

afiMCsaid bobblbg pipe 13 vb the afbiesMd sir supply pi> 17, 

fioo the s&ccssid bttbbb boks 16. Tbc hoUow yam iiKiBbraDO fihc^ 

bdibGiig 1^ the aforesaid fauUto Co i»piove the washh« 

#.rfi,«»#^ tftfKi^i^«mi^m«mimit 1 sa thai k ii podlinnrd below the afigtaald 

dbfihiagm 3. Slid ashia-off valve 20 b poaitboed aloi« said ove^^ 

2t bdMdbgrambapiQleetbgtube»endtb'spraloctingtebe21 whieh 

biifabto ftom the slbiesaid bubUbg to be effeetivabr bl^^ 

mctnbraoe filter 2» 

llie curttm stuatioa b such thaC whco baelcwas^ 
yarn inenbraae fiher 2 with the aforesaid cooQgyiattoa. the i|ue^ 
excess kogdi siwttU be set for the fcagth (LI; a vahie larger dm 
looooien tt die gtp wUeh b the aibcesakl U) of die hoUowyam 2a 
the two cods with it^ to the tfistance (shorn iQf calbet U b Fi 
two ads, iiddch was dcteraiiBed ecooidtng to the boii^ 
ends* b order to efifbctively pctlbm the afiNvsald bubblbg aad pre^ 
hoUow yam 2a haa not beca taken bto aceoua/Cdawcniionally^ 
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oicm ta^ of app^^ 5 pcnent »M«a«r.9hiiaaoiis In^Mft them^ 

^^^^"^ 
aiid kadcwttliiiig «eie 

iheni*to«mstiiiieiitofihe|w>eeeM4fli&^ 

whidil»bwfttia«ppi^ 
elimiiMtfld.Elmev^^ 

1) Fwu wbco the Miigc of iM^ 

tt pecfomied is icstnctcd more Uun is nccessuy; it It inposaiblo to obtain « siifficioat 
ImUilingefleeL 

2) When the IwUow memlwTO <H ter 2 it Inn^ 
mwfcichimiiaplcpkccjofbotlowyimjtttrc 
decreased, itw efGxts «e Mch Uitt the Oitid to be 

between the itqxcdve ineces of boUow yam 2a, Bo4» tharal^ 
whidi npontioned ai theotacr circumfennceof ibehoilowy^ 
provided fir Itliiation, This is also 00^ 

efficicnqf, and iCicsuHs hi a pheoomeaon by ivUch solid portion a^^ 
hollow yun 3a positioned at Uio outer diomifonca 

3) AbOi when baclnrashtng b cxecutfed. there is a probtco 

has been sepatated ^ said backimsMog accimiulafes among the pieces of fao^ 
and lenioval of the separated solid poctioa is not perfonnca cfiTectiv^^ 
ultimately, die flow cfaaractcristiea annag the pieces ofhol^ 

ihe hollow yaraaaUdtwiy a w an ged in die saaewiyMlhealb w Hwnli ^ 
cMcss lengdi it sfaoft 

Problcais To Be Solved By dK Invention 

In Abi^»in eoacvcntbnal hollowyamincmb^ 
sufBcicm stiidy widi respect 10 how to detcmmie die excess teng^ 
ptobtos. The pmseid tnvcodon was desgncd tildng ibM 
oljective b to pioinde a hollow yam mendaane filler opnpped w^ 
which makea ft possi^k to pctftm 
the hollow yam. 

Cottfigundoo of d>c Invention 

Means To Soho PiDbicms 

In die coolesa of a hoUow yam nemhm filter In which nndttpk |w 
hoQowyam arebittdlod. lilfiiigandacimng widiboodt^ 
way disl bodi boadM ends opeac a bundb secnnng nMaber is insadled aid 
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theoiitcrcucunifcrenoe of tbe bpn^ 
bofuSii^ agmt, aad Ae aforesaid bonding tg^ fi^^ 
■cnas k ipedfied ki^tb; hotldw ym iiM^^ 
cfaancteRMdinUMi itiitfaghCLiy^i^Mimymahttmn 
bopfagagem fining «ctinittfaaci«ftftitfccwbAapcdfirt 
reject to Uk»gap(l^)bctW6ai the afiifcaiidlMobondbgagoa^ 
CNooss tepglfa (M) aatisfics Ibe Mlowingcondi^^ 

vdMic» 

U: Tbe loigtfl of the btfttwym anwiged bc^^ 

llifi gap beiwem tho two boodi^g Bgoil fiffiog sectioM 
AL:(LI-L2) 

Acdftt 

Setting tbecacceukngthc^ the biOlow yam wldiiiitfisaib^^ 
solvcssueb piobleina^s the diop in die baebii^^ 

caieetalcng^bcbgtoosoianasilciimiiulettfiebe^^ * 
il» twisting of dw boUow y9n wMdi occun due to the 

Embodlmciili 

An mbocfimcm of d)c picscm invcndtn will be ex|^^ 
ngURs t thioiigh4*lbe9afnepofdon9aslaihooooventioaalciamplnaze{m^^ 
die laine callo«kts, and cxplanatioos of dKaa poftloaa bav« bm 
cwm^rrtionildiaggamoftfaeoonfigtaidoooftbehoOowyOT 
die laBgfh(LI)of the hollow yam 2a aoaagodbatveoadM ^ 
aectioMdig d» top and beliem ends macoodidoowUchhaonewb^ 
careoa kogtb (AL) widii09C0l to tfiedistaoct (U) bcti^ 
agetd fUlittg sediooa and ddt aa:«n lcAgdi(AL) isact «^ 
^(dIA4)^0iM m 

U: The lesgihofdto hollow yam ananged bshm die tvw bo^ 
1^ Ibe giap betwem die two bonding agent fil&og aocdona 
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'nicieMoatlMtllieoxceuienglhCAgbMtwitf^ 
etuniiiiift both Ihft humfttl cfibdt renihii^ 
h»li4eltelsiaultiagfim 

beb^f wUte idbiiiic 19 FigjURa 3 aod 4 

Fiem 3 siiow« tl» impocifoo (H) of tf^ 
loigdi 0.1) of ihe hollowjrm 2a im the bofizoc^ 
of lliobdtlmtf yam 2a (in>oi« pieces 
dia^am, wbmte pcopoctioo oflhe mcs9 teng^ 
tliehoUowyaro2a i94 cvleaa» theiiumberof pi^ 
acctkwa haro oeciined is eaoi^ 
b act to 4 or Icsa^ It n powbte lo cfitoively efimi^ 
exiM tengdi bang Saigc; 11i0 kwcr ^ 
Ftgia«4. Ilgw 4 sbowa dtt laopoctioo (K) of diec^ 
IcngA 0. 1 ) of the hollow yam 2a OB Iha boiizo^ 
(aolidpoitJon volant sepantfed by badw^^ 
the veidi^ axb. Aa w can aea Ihm ngm 4, iiilu 

CAL) with Kipeat to the length (LI ) of the hoUew yam 2a ia t or Icaa. bacfcvMoh 

ofibimy 9»dc|ydoierioiaica.Ma^ 

ibe homvwyam2fe looocUIale to teitamcAotf when bi^^ 

bacfcwad^g. and the aoGd poftioii geli ihdcea off ^ aaU 

foOovnng has been ohxived. Becaase imxvaneat of the bo^ 

dnn b nooesaaiy iMben the excess lokglh (iX) prapo^ 

fUtiaia docs not fk>w b the vimSQr of thobol^ 

bollcm yam ncmbiane Iiltcr2» nsiddog b only the outer di^^ 

holbw yam 2a hcbg provided ^ filtnibiL Ihb ou^ 

solid pottbo oidy adhetvs 10 die hollowyam2apoaitibBedal Ib^ 

hasabobceaeoolimiedthaiwfacaaiotibf of tcsadian I blued sb^ 

Ihb. the solid poitbo wfakh haa been acpamied dteb« bach^^ 

holhmyara mmlffa w c Qier2«Ktcamiotbecffictivdyic«ayed.P» 

|«qM»o of the exeeia lci«h (dL) «^ icspca to 

bas been gbcB s lower fiinil value of L 

The above cmbodgmealb abb to esb'bft the folbwing benefits, 

t ) Pint, H b possibb to efltoivdy pcevctt the iMitalbo wbe^ 
Claris up ditftngbaclmsbiasv^lbcrcf^ 



2) Al«^ eflcctbe bacbmsfabg beooroes possi'bb dite to die bo^ 



3) In addhioi^ die solid poitxMi sepantfed durbg badbvaald^ 
holbw yam membrane filtnj;. 
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4)Abo.fihiitelk»«aefiSckfitlyevcnifoi^ 

secdon of Ihfi hollow yam fficmfanM filtar2«m diB^ 

section to pcowtBcflbciiwc ffliwiion* 



Benefits of the Invendoo 

As cxpfalttal in detstl above; throug|i the hdlofW y«ni mcmbraae fiher icsulting 
fiom the |)cesem invcMidii, tiiefe etc gieat teoefii^ 

attartSen wtochy the holtowyoBi whhis up atrf thereto hnwiinM Mated tad heal o> 
dtaMged end to pcoirfde cICKiiwe bedcwasli^ 

4. Brief Ekf^tnation of the Plgutcs 

FittBCS \ tfaioiigh4eiedi«gmiiisi>vfakhdio««raiiaQbodi^^ 
invcn^oa, whcfO-Rgum 1 be fiooiview of « hollow 

htmt viewof B holfaiw yemiQenfamie filler whkh shovw die edlon during bednmhlog; 
Hgym 3 tt a eheractcristies ditfi^ whkh riiowi eheegei In die nu^ 
which hcft seetloos oeair vte die cxceftf leofdk of the hoOow yam 
le 0 dieiocteristies diegiram which ahowi cimnges hi the hedkv^^ 
cscecM tengih of the lioltowjfam b changed; end Fig^ 

2 Hollow yam memhcnef^tcr 

2a Htdlowym 

4 Support Bneaber 

6 Benfiagag^aKngeecttoD 

7 Bundle secwhiSDieQkbef 



F^gerel 
'FlgiBe2 
I. Ak 
Flguie3 
I. 

The niBiber of piectt of boHow yatn m vidikh henlsettioas oocw 
pieces of hollow yam) (pieces) 
^ USF 093066 
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Tte propoftioa efecccss length (AL) with icapect 10 tho l» 



Figitie4 



BadcwuhtngefiSdency (aoBd pof^ 
solid poitioQ volume) (K) 

^ ,/ 

Iho piopoftioB of excess Icaslh (AL) with leopect to the leagib li of Iho' holhm 

FifumS 



t 
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